To examine the level of knowledge about antibiotic treatment and awareness of antibiotic resistance among the general public in Sweden.
Introduction
Antibiotic resistance has increasingly been recognized as a major issue in healthcare. Antibiotic use is viewed as a key driver for the increase and spread of antibiotic resistance. 1 In Europe, antibiotic consumption differs between countries to a greater extent than can be explained by differences in aetiology of respiratory tract infections. 2, 3 Although Sweden has a low antibiotic prescription rate compared with many other countries in Europe, 4 earlier studies indicate unnecessary use of antibiotics among patients with respiratory tract infections in primary care. 5, 6 Most major resistance control strategies recommend education for the general public to promote appropriate antibiotic use. 7, 8 In Sweden, the Swedish Strategic Programme for Rational Use of Antimicrobial Agents and Surveillance of Resistance (Strama) has developed and distributed educational material to the general public, patients and healthcare professionals. Since 1993, antibiotic prescribing in Sweden has decreased. 9, 10 Several studies have shown patients' or parents' expectations of antibiotic therapy, or expectations as perceived by the doctor, to be a determining factor for antibiotic prescribing. 11 -13 The rationale for educating the public is that knowledge about antibiotic treatment and awareness of antibiotic resistance are thought to influence patient and parent demand for antibiotic prescribing.
14 Because of wide cross-national differences in antibiotic use, 15 tailoring of educational interventions requires determination of the needs of the audience in each country.
Population-based studies regarding knowledge about antibiotic treatment issues among the general public are rare. 16 -22 No population-based studies were found from Sweden.
The aim of this study was to examine the level of knowledge about antibiotic treatment and awareness of antibiotic resistance among the general public in Sweden.
Materials and methods
This was a quantitative, cross-sectional interview study based on a structured questionnaire. The Ethics Committee in Stockholm approved the study (registration number: 2005/1428-31/4). The questionnaire was # The Author 2010. Published by Oxford University Press on behalf of the British Society for Antimicrobial Chemotherapy. All rights reserved. For Permissions, please e-mail: journals.permissions@oxfordjournals.org developed by reviewing earlier questionnaires; it was pre-tested and used during telephone interviews.
The study population was randomly selected, from the SPAR registry, in January 2006. SPAR is the official, regularly updated government ID and address registry for all residents of Sweden, citizens and non-citizens, hosted by the Swedish tax authority. 23 It was decided to select 1000 individuals aged 21-80 years throughout the country. This was estimated to result in a sufficient number of respondents for determination of the proportions of response to most of the main questions, as both responses and response rates were completely unknown. Prior to the telephone interviews, a letter with brief information about the study was sent to the selected participants. Data collection took place at a call-centre at the Swedish Institute for Infectious Disease Control in Stockholm. One of the authors (J. B.) and 10 medical students performed the interviews in February and March 2006. In the first part of the questionnaire, information about the respondent's sex, age, education level, number of children aged 3 -6 years and experience of antibiotic use was noted. The rest of the questionnaire consisted exclusively of closed statements, dealing with the topics 'indication and efficacy', 'antibiotic access', 'side effects and resistance' and 'patient-doctor relationship'. The respondents could choose between the response alternatives 'agree', 'do not agree' and 'do not know'. The questionnaire is available in English and in Swedish as Supplementary data [available at JAC Online (http://jac. oxfordjournals.org/)].
All analyses were done in SAS, version 9.1.3 (SAS Institute). Descriptive measures presented include percentages and corresponding 95% confidence intervals (CIs). Differences in distribution between groups were evaluated using the x 2 test. Two-tailed tests were used, and a P value of 0.05 was considered to be statistically significant. Logistic regression was performed to show association of sex of respondent, children present in the household, higher education, age and reported previous antibiotic use with knowledge of effectiveness (accurate knowledge being agreement with the statement 'antibiotics are effective against bacteria' and disagreement with the statement 'antibiotics are effective against viruses'). The final model was obtained by forward selection of variables for which a P value for the likelihood ratio test ,0.05 was used as cut-off.
Results
The response rate was 74.7%. For demographic data of the respondents and the Swedish population, see Table 1 . The percentages of respondents agreeing with various statements are presented with corresponding CIs in Table 2 .
The level of knowledge about the effect of antibiotics was evaluated using four statements dealing with the topic 'indication and efficacy'. Significantly fewer of those who reported previously receiving antibiotics believed they make common colds resolve more quickly (P ¼0.005) as compared with those reporting not having previously received antibiotics. Of the respondents, 77.2% agreed that antibiotics are effective against bacteria. However, of these, 21.0% (CI 17.7% -24.4%) also agreed that antibiotics are effective against viruses.
Concerning the statement 'ear infections in children 3 -6 years old almost always require antibiotics', half of the respondents agreed, whereas 24.5% actively disagreed with the statement, and a similar proportion of 25.6% remained uncommitted on the issue. When comparing agreement with this statement between respondents having at least one child aged 3 -6 years in the household (54.4% agreed) and those who did not (48.7% agreed), the difference was not significant (P ¼ 0.337).
Information and trust were evaluated in four statements on the topic 'patient -doctor relationship'. A significantly greater percentage of respondents agreed with the statement 'pharmacy personnel often provide information on antibiotic use' than with the statement 'doctors often take the time to provide information on antibiotic use' (P,0.001). Of those disagreeing that doctors provide information, 74.0% (CI 69.6% -80.1%) still agreed that pharmacy personnel provide information on antibiotic use. A significantly higher percentage of respondents reported trusting the doctor not prescribing an antibiotic (87%), hereafter referred to as the low antibiotic prescribing doctor, than the doctor prescribing an antibiotic (81%), hereafter referred to as the high antibiotic prescribing doctor (P,0.001). In the group disagreeing that doctors provide information on antibiotic use, trust in both the high antibiotic prescribing doctor and the low antibiotic prescribing doctor was lower, 69.8% (CI 64.3% -75.4%) and 84.7% (CI 80.4% -89%), respectively. No difference was found between those who expressed trust in the high antibiotic prescribing doctor and those who did not with respect to sex (P ¼ 0.49), age (P ¼ 0.43) or education level (P ¼ 0.91). The same holds true when comparing those who expressed trust in the high antibiotic prescribing doctor and those who did not, with respect to sex (P ¼ 0.15) and age (P ¼ 0.21), but a significant difference could be seen in education level (P ¼0.026). Having University/University College education was consistent with less trust in the high antibiotic prescribing doctor.
The modelling presented in Table 3 shows sex, higher education and reported previous use of antibiotics to be significantly associated with accurate knowledge of the effectiveness of antibiotics (n¼ 401). Fit statistics and stability in predictors were found adequate, but the pseudo R 2 statistic indicated that factors other than those measured were involved. Modelling of the effect on knowledge of resistance and awareness of resistance was not feasible due to homogeneity of responses.
Discussion
Knowledge about antibiotic therapy issues among the general public has only been studied to a limited extent. 16 -22 The results of our study show that knowledge of when antibiotics should be used as well as the risk of antibiotic resistance is fairly good and homogeneous in Sweden. Only one-fifth of Accurate knowledge of effectiveness was agreeing with the statement 'Antibiotics are effective against bacteria' and disagreeing with the statement 'Antibiotics are effective against viruses'. In total, 401 respondents had the correct knowledge. 21, 22 Our study shows confusion among the public regarding whether antibiotics are effective against bacteria or viruses. Within Europe the differences in knowledge concerning these issues are striking. 24 The benefit of using the terms 'bacteria' and 'virus' when it comes to explaining the prescribing decision to the patient has been discussed, and our study implies that the same holds for the community. The confusion persists regarding resistance, and even more people believe that humans can become resistant to antibiotics rather than that bacteria become resistant. We interpret this as an indication that the term resistance and an acceptance of its severity have reached the general public even though the biological mechanisms behind it remain largely unknown.
Notable in this study is the restrictive attitude toward selfmedication, which is in accordance with a previous Swedish study where the respondents only used antibiotics after consultation with a doctor. 25 Also the trust and the confidence in the prescriber is notable. Trust is associated with increased satisfaction and adherence to treatment. The high trust in the doctor, whether he or she is prescribing or not, should be stressed in communication with the health providers and is important to note since trust seems to not be easily obtained by interventions. 26 In terms of practice, the role of pharmacy personnel needs mentioning. They seem to have an important role to play in contributing to public knowledge about appropriate antibiotic treatment, as more of the respondents stated that they obtained information on antibiotic use from pharmacy personnel than from doctors.
In Sweden, as in many other Western countries, the prescription of antibiotics to pre-school children has been reduced by almost half since the mid-1990s. 9, 10 In our study the respondents reporting previous use of antibiotics had more accurate knowledge of their effectiveness than has been found in other studies. 21 Moreover, high trust was placed in the doctor not prescribing antibiotics. This might be an indication of changing attitudes in Sweden towards antibiotics in common infections in children both in healthcare and among parents, perhaps as a result of information in the media and from child health clinics.
The strengths of this study include a high response rate, for a population-based study, and an even distribution of men and women, all the desired age groups and high as well as low levels of education. A further strength was that the sampling frame was the governmental registry of all residents in Sweden, updated five times a week, and that the respondents constitute a random sample of these. One limitation is that 6% of the Swedish population aged 16 -75 years did not have a fixed telephone line in 2006. 27 Other limitations include education level and previous use of antibiotics being self-reported.
We conclude that awareness of resistance as being a serious public health problem, not the biological mechanisms governing it, combined with a high level of trust in the doctor could be more thoroughly examined as determinants for rational prescribing. Thus, campaigning for rational prescribing in Sweden should include not only efforts to keep total antibiotic prescribing at a low level, but also information directed at the public aiming to increase awareness of resistance and maintain the current trust in the professional doing the prescribing.
